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If the growth in atmospheric methane is due to increased biological
sources, the carbon in methane should become more negative with time.
The interpretation of such isotopic trends will require an understanding
of appropriate fractionation factors as the methane moves from one
reservoir to another.

There is no reason to expect the upward trend in atmospheric methane
concentration to stop soon since the most likely sources of methane are
related to population size.  In the long run, those sources that are
dependent on the size of a biospheric feature (e.g., cows or rice
paddies) will ultimately be limited by space. Thus, the growth rate in
atmospheric concentration illustrated in Figure 4.2 might continue for
many decades but probably not for centuries. A better understanding of
the source of the upward trend would improve this prediction.

Tropospheric ozone. Tropospheric ozone was originally believed to
be primarily a consequence of transport from stratospheric ozone by air
motions.  It can also be created within the troposphere by man and
nature. Locally, as in the Los Angeles Basin, large amounts of ozone
are derived from oxides of nitrogen, hydrocarbons, and sunlight. Few
scientists believe that these local sources of pollution can increase
the upper-tropospheric concentrations of ozone since ozone is so
reactive that its lifetime in the lower atmosphere is relatively short,
no more than a few days. Nevertheless, an analysis of a limited number
of measurements of ozone in the 2- to 8-km layer in the northern
hemisphere suggest an upward trend as evidenced in Figure 4.3 from
Angell (1983). Note that no trend can be found in southern Australia.
It has been suggested by Liu et al. (1980) that this increase of mid-
and upper-troposphere ozone concentration of the northern hemisphere
results from photochemical reactions of the oxides of nitrogen and
hydrocarbons emitted by high-flying jet aircraft. Since the lifetime
of an ozone molecule in the upper troposphere is also relatively short,
little accumulation takes place. An increase in concentration must
therefore reflect a continual increase in aircraft emissions, if that
is the source. During most of the period illustrated in Figure 4.3,
the number of jet aircraft as increasing in the northern hemisphere.

Some other gases. The ALE program of the Chemical Manufacturers
Association and CSIRO have measured several other gases at the
Australian Baseline station in Tasmania. At least two of three gases
(in addition to some already noted above) show upward trends and may
have absorption lines in the infrared window of *the electromagnetic
spectrum, making them potential greenhouse gases: carbon tetrachloride
(CCj^) and methyl chloroform (CI^CC^) . The growth of carbon tetra-
chloride reported from Tasmania is about 1% per year since 1976, but
the methyl chloroform is closer to 10% per year since 1979. Very likely
both of these gases possess both natural and man-made sources. On the
other hand, measurements at the Mauna Loa Observatory exhibit no or
insignificant increases in carbon monoxide (CO). It is likely that the
list of atmospheric gases studied for their trends and potential green-
house effects will grow in years to come:  the study of greenhouse
gases other than C02 is still in its infancy.

The atmospheric concentrations of these trace gases are not all inde-
pendent of one another. Complicated chemical reactions among these